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Abstract of JP1 13551 83 

PROBLEM TO BE SOLVED: To reduce an 
influence caused by an interference noise from a 
semi- duplex transmission line, and to extend a 
communication distance at each transmission 
rate and also to improve the transmission rate. 
SOLUTION: At asymmetric digital subscriber line 
(ADSL) terminal side equipment, up and down 
data are synchronized between TCM-ISDN 
communication and ADSL communication, and 
adaptive equalizers TEQ 142 and FEQ 145 at the 
ADSL terminal side equipment are provided with 
NEXT tables 155 and 157 and FEXT tables 154 
and 156 storing equalization coefficients 
respectively adaptive to NEXT and FEXT noises 
to be generated at data up and down time in 
TCM-ISDN communication. Thus, even when the 
NEXT and FEXT noises are generated while 
being switched by the TCM-ISDN 
communication, while switching and using the 
NEXT and FEXT tables, the TEQ 142 and FEQ 
145 can provide TEQ and FEQ characteristics 
optimum for respective noises. 
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MB] *ZlfijSft*ibT*y -f Xi: J: 

' ADSLS*1Kim TCM-IS 

DNIfflt ADS LMfSt<nfflX-T-?<7)±t) , T «9 <0 
m«!S:*-&k*U, ADSL®*IiiOTEQ14 
2, FEQ 1 4 5^afi5WfcSlC(i, T CM 

-I SDNii«C:i3.t£T'-*±»K T"9B#U5&*i-S 
NEXT / X\ FEXT^-f XSr-f-ft^atiSLfc* 
Mft^ttStitNEXTf-^l 5 5, 1 5 7. 
^W7EXTf-7';H 5 4, 1 5 6 £rl£tt£o -tt 
KJ:*K TEQ 1 4 2, FEQ 1 4 5(4, TCM-IS 
DNjUBKJ: IJNEXTV >TX, FEXTV^XA^I) 
LXi>, NEXTf-7';K F EXTf-7* 
^Sr«J 9*xT«JBU f Xll*fLT*®&TE 
Q,FEQ#tt**a+*o 
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1 

[■1*311] f-93ttonm> *r*e»»t^ur 

—Haft 2£fi rt> <b git $ *l * N E X T J -i X £ ^A, /if£ 
LtNEXT / -f XfSifc-f - 7* A- t , 
ZlSaffi^e^<be^?^4 FEXT^ X£-g-A,/i{£ 

isK#i4 1 *a t= miei- * mBmt^mmM i e« 

lWIEifi*~*a«»«*» e>*EN E X T / -i XsWrat * 
*iT # fc»^-UJi slrlEN E X T y -T Xflift-r - 

F E X T J -i X^fSJt S tLT # 
UlitfrEF E X T y -i Xftft^- TXO^ffcfcftl;:*-^ 

[St*«2] B*3lllElftOT'4;y , ^^afll»*U4J 

*r*a«**H^oa«fc om-crajw* torn 

U 

miE*-fieiiK^^*1IJ^'b^iffl^-T'-^* J ±l5. HIT 
EJB*«Oj£¥-*a«*«a»fcNE XT y -T X^f£Jt 
§ aiS*ffc»(-N EXT/* X«ft 

■r - -r *- fc«»u*-tfv* r eaawstt * hie $ * * 

•j , wrE««oa#-*a«*6«*»c> F E X T y -T xa« 
fe^ s ft-c # utajewtsu fext;^xi 

3] fi*«lf£*c7)T'-f 5/*^^a«*1tU*J 

*-ii<igt5sir^M t nmr-mm * t o tit 
u 

«rE*r:*esK*J3«a»fe»*«^r-*an r »K fir 
Eww^a^safltBita* h n e x t j -y x*«ea $ 

ftT # fcfcfc-Kli, aStfSKbSU N E X T J 4 X«ftf- 

*j , *rE»*««oat*-*a«§&** ?>fext^x 
tWSSS ftr £ fc»-firuiiJSfi>«Mb»u f E x t y -f x 



(2) 1 1 - 3 5 5 1 8 3 

2 

[W#il4 ] it*« i e*0 7*^ $>**a«»«uij 
$ <b iz, *-*a«««** ?>ea sni^-fXismiL 

t, N E X T y * XT*<b4^, afei^iFEXTy-fX 
■e*4*>«:flBfi-*1ftm*lllf»**L, 

iTENEXT/ -fX©i^:iiNEXTy * X^-r- 

B?rEF e x t v * xoJ#£-t;(±mrfEF e x t y -i x%Wl 

5 ] w*« 1 - 4 e*o < v * *a«8B 

i?ntv^^7'- j'CioTfsit*^^ y * xcog 

* ^tsy * x^-v t 

6 ] n^i i - 5 e*w t-* * v ^ ^a«ss 

*~*f£^liES(±TCM- I SDNgS&ffc-e*!), 
#-*affi^Bfi^^TCM- I SDNgiSIE&^^LT 
CM- I SDNiiL, 

*^EI±AD S Lfi^lg&^^LTAD S LfiifSCt 

a«+4i*fto*-*a«*«*"bea$n.4 y * x* 

*tffia»4*tt 4:«au*]E+« iiULtf^ v 9 )V 

«riE«aw#-saM^§OT t»**iiuav»«oai|i 

— m««HE3&» M5i£$ it£ F E X T y * X^^-tfg« 
S: *« U 1i jEi" * »I&*fl:»«><Mfcfca «r E« L 

F E X t y -f X#S5:f - t > 

a«*«* <b n e x t y * x^fsjs $ *i-c * 
40 i , itriEJf fziifiUfii*' <b f e xt y * X7i ? g3i $ 
*t-c#fc»a-u«>, tJEF e x t y * x^af 1 — -ffc<n 

#~fia«?ISPBlT-(Oafit OFbIT*^?: t oTIfi 

50 »E¥=^e»tt*»*«a»eJ3fli'>»7'-*0«±i), a 



(3) 

3 

3 ftT # fc»#UI;J\ aC<SKfcSU F E X T J 4 Xffcft 

r - y *<ommm- xmmm n * we-t z> - 

•) , tSSiBoa^ZMIIIfjl' t>FEXT/^X^ 
$ itr £ <> *l£*ffc#U F E X T / <f X% 

SScx- 7)V<r>mt$&.\z&'3y,*X F E X T / -f Xfc^-tf 

*-&mmmm$x'<7>Mm t<nmxmm tio tii 
u 

K»«Oifi#-*a«*lljJ» <b N E X T J 4 XmiM s 
fiTSfcWS-Kli, jftEWfcSUFEXTy -TX^iScr 

jMsJI $ *LT # (iau&JWfcS tc FEXT^X 

[»*g i o ] 7 cuRo-r-r v * juittiti: 

t?****«iBf^-«*ffiipji»a5*:*L, aie*<tsii, 
«ri&BWB*ij»f»«3!SBfai*u*^v>-c, bJI2n e x t y 50 
-fx^ti:t, ^friEFEXTy -rxoa^tcfc, miE 

F E X T y -Y X#Sfe'r-y;K0^'fb«&U3fe-^v»TfK^ 

RirfE«s:<7>#z:ma«^so-5 ^wtica^woa* 

— £a'B^fi:^<bf£3i£*i£FEXT/ -Y X£#tHEi£ 40 
fcFEXTyYXMr-^i, 

«tef e xt j 4 x$k®L7---y)wmt&m~m'3^ 
x, mieFEXTy >r x**treas»»ttt«auHjE 
i-4aie<SKtst, £*l, 
BtriE fextm Xrt*gji $ ft 4 m ffi xcnh- r- 9 §{g 
i'H *> z. t £#g* * *aft£it. 

1 2 ] ts*a i i fEftcor'^ v ? )v mmmw. 

izte^x, 

50 



#Bf!¥l 1 -3 5 5 1 8 3 

'■^nraftitiiH-eoafli t om-chjh * t o -ca« 

*TlE^z:Sf5i28&^S*ffl^'b^ffliJ^T'-5'A J ±0 , fr 
IEJB**Oj£i|£Z:*a«il«*' <b N E X T / 4 X^fcii 

zivzmmx-a. -r-f^m^-f. mttt-&mm&* 
mmfrbwmm^f'- 9 m *k nsrES«oa^=*a 

fMi^F E X T / -f X**<£Jf $ fL4«BPfl-C(±, -r'- 

f - r ft#ti:io*v> r f e x t y < X£#tHs 

iff ft t -r h r 4 v 9 juattsa. 

1 3 ] i i E*w>r < v ^ ^aft^tt 

*n*a«it1IIBI-Coafllk OWeHfflS: t o tit 

u 

*rfE*~mg^K^^ffl!l^"bS*ffli|^T'-^^T<9 , «r 

IE^ffiiJ<035*-SafB^fi^ ^NEXT/Y X^gil $ 

nti^ca^ -f-^SflHi-f, HtrlE#z:sfsiiB& 
liflif^ibFEXTy -f x#f5^$n*ffira-c{±, 
— -r*o*stft«»u*^v»r f ext/yx^ 

1 4 ] is*a 1 1 Etof-f v ^ ^a^f^ffl 

*-*a«»«*»e»fiKil**Li>''f X*ttfllL 
FEXT/Y XEHT?*«*»*«Brt-4«feai*J»fa5 

flffiF E XT y X<7)*§^lcl±^fEF EXT/Y X^ifc 

1- ^ c t * #a t -r ^> f v 9 )v mmmm. 0 

[0 0 0 1] 

^useaitt *^ l xmm-t «tt«5*-*a«*ii)i» 
^eas*i* y >r x**trgai»«Ftt*:«auitiE-*-* 

iii:L/:xDS Lll^f A«xDSLIfglf<0 

•f-f V9 )vmmmm~T$-$-z> a 

[0 0 0 2] 

/#<75^ jSv" -f v ^aft ^r^f 0 ADSL (Asymmet r i c 
Digital Subscriber Line) ifj^v HDSL (hig 
h-rate Digital Subscriber Line) MiSlj^ SDSL 

^<7)xDSLam?35£a j v£g£*L-c<<>£o zmzm^b 

iitvlixDSLlfl^li, DMT (Discrete Mul t i 
Tone) gg«8H**i:DflfitTV>-& 0 ;<0Mli^ ANS 
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5 

I <0T\A\3&lZ&\,*XMr£i\:£tlX\<*&o Z<Dr*<{ v * 
^aif^Tii, xDSLfsjSIfri:, *~*a« 

-%&<DI SDNifvXrAOI S DNf£iSIK + 

^*^j^^JKfee>*L«^LrB«i-i»^*^, xD 

S L ftj£S& HLfcxDSL afiri* I S D NfiiHK^^ 

[0 0 0 3] H 1 0 **Jg (CO : Central Off ic 
e) 1 frbO I S DNfriiS&2 x D S LfciHE&'Tab 

* a d s l mmrn 3 1 **«*o*#«itt-emfa htix^ 

£3£LT, I SDNf^ES2^ADSLe^S&3U-?-^ 

^fiy^x^t^Sr^l^tor^^o c:c:t\ ad 

S L»I AffiO»*fl|oa«g1ET*& AD S L 
S*ii^S (ATU-R; ADSL Transceiver Unit, 
Remote Terminal end) 4fyh&?zWf"£, I SDNfr^ 
vXfA fflij <?) /sjffll^fi ( I SDN LT) 73& f ADS Lg 
3iES3 Sr»Lii« LT< >f X* F E X T (Far-e 

nd cross talk) J <f X t Oftf, I SDNgSy^tAfl 
<7>S*£IS(I SDN NT l)6rt*ADSLf£3aStt3 * 
at^fiLT < Zz^&J -f X*N EXT (Near-end cros 
s talk)y X^Df^o dttfeoy-f Xti, it* 
-Cfc-MMM? U ^UDSL 3 t £ - 4: K 

I SDNgi£l»2 fcOtt^-UJ: UDSLf5M3 
i^LADSLS*flJgI (ATU-R) 4Ufei§£*l 
£ 0 *J3, ADS L HI y X r A I<7)Sil^lt*i ^ A 
D SLflgf (ATU-C ; AD S L Transceiver U 
nit, Central Off ice end) 5 frh%fc$k%VL\^ ADS 
Lyg*ffi^g (ATU-R) AfrbfLfcm&tMbU: 
<K I SDNfEiSv^-rA«OJB«»«(I SDN L 
T) 7rt*S£«LT< 4T*y>fX3lfNEXTy^Xt4r 
<K I SDNfc^->X^Ajffl03g3fc^®( I S DN N 
T 1 ) 6 LT < < X**F EXT^Xt 

[0 0 0 4] fl^ISDNiivXrAt 

tl&tzft. ADSL*g*WJ^ffi (ATU-R) 4frhM. 
tzm^r, J:UDSLMIit (ATU-R) 4 tc£ 
v,*I SDNfilyXf Afloa*i6f(I SDN NT 

Dei^MLfcNEXT^x^EB, -r*t>* 

[0 0 0 5] :(7)/:^ ADSLig*ffll^4tC^:lt^ 
ti^ADSL^ef A (H^-iir-f) OM/-->^ISB 
FEXT/ >f X*5«fca f NEXT> r >f XOjR^^HWf 

v^NEXT/ YX^O#14*';ii|^L. *<oy>fxog# 
>"f n 7 -*f — (T E Q ; Time domain Equal ize 
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>— Y * 4 > 4 ^7 4 *f — (FEQ ; Frequency doma i n 
Equalizer) OfiM&*r«*S*Tft5t L, TEQMF 

EQfn«it:ov^ 1 o<^ftr-7;i/S:Kit& J: -? 

LTv»4 0 
[0 0 0 6] 

[5&W***»LJ:^ L^L, iiSUii 

£felS*v»**. B**fT«i, tti:a#w I SDNiiffi* 
70 UB#^»JT«J»}#*>&#— m««<0TCM- I SDNTj 

t«<ofsaitt4:* f B«LTv»ft t % *z:»eas»*^^ 

NEXT / >f XJSi^F EXT / -f X^SlU^Zlfifc 

asttuB«Lfc«Loeasttu»«siL?ta«s»*u»# 

[0 0 0 7] ZVtzibs S$<7)TCM-ISDNK* 

o^n»a«***«ffl'Lfc*i^ 

OI SDNIffM^ADSLS*!^! (ATU 
-R) Tli, FEXTy -fXfc i^NEXT; Xco^l 

K^-^L^KltTV^v^fci^ I SDNf5ii6g&_hT 

±>)H oif^T c Mttiz J: •) «F*ffl-e« •} #*> 

•3, i sDNeaitti:»»i-&eas»iz*tts*Lfcsi* 

lZ&m*$z.2>S 'fXWNEXT; -fX, F E XT 
JR*S*i o t-f&cox, -/^Xo*^>tt)toSEffc*«fi 

[0 0 0 8] <e^T% **9ii±* -OJ;o^Fp1ffl^8?* 
50 i-^>-fci6U*$tLfc4 0TAl9. TCM— I SDNII 

OfciiV- hSr|pJ±$-fr4C t<0T* ^f>f v^^afg 
[0 0 0 9] 

40 xmm-tz M^frtsfgf^ $> fsst s / * x 
**«*wffiv*iiioj£*-aa«it** i ?>ea*i^4NE 

jtSO^ft^Sc^IBtt L/:NEXT/^ Xftftf - - 

mttfto#z:aa««iiod%*K*uav^flio 

a*— safts6«*^ea ?wFEXTya*m 

E« L >t F E X T J J Xfflbr --ffrb^ mrlES¥-S 
50 a«H«* "b «fEN E X T J << X*«fga S tiX S t*^ 
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(- tiiWEN EXTZ-f Xf&ftr - r;KO*Hfcf&tfctigo* 
v » r e jSttflrtt * ttiE-t & -2r , i»E»#::*a«3S « 

A>t>FEXT/-f XtWeSI § ftT # lifiJEF E 

[ooio] it, ^nwt-ii, *^aii, 
«««Bi-coa«i:«oiiii-cR)Hti:oraflL, n»E¥ 
rrnea&K *sb*ibi a* h mw^r- * *»± •> , ates* 
noia#z:fiii^«^ ^ n e x t / -f xtf&m s *l-c 

$ (i, aUEHMfcSKN E X T / 'f 

* <T>m\ fc«»U*^v» T{e&B&#14 * H iE S 

EJB««a#— MfclS**^ FEXT/'f Xa*fEas 
fir * fc»*»-l±ai&»fb»^ FEXT/'f XfM&f— 

[0011] tit. -k^mxa. *-*a 
M^a n t- oiiffi t <n ^ x mm * t -> x a« l , mtz* 

<75 jfi^— Sa«^tt^ f>NEXT/-f XjWejI S *LT § 
tc 14, ai&^-fbfpUNE XT / -f X%WJr--7)\' 

itt—mtemm&"r-9&ii%mmfrbmm-^±.>o. ttE 
»*«wa^-*afli8*5i»c> f EXT/-f x*tfig«s 

fir § fc»^-(=l±ai&*ft#U FEXT/'f X^lfc^- 

[0012] ifc, Sfcu, safi 

^«^f><S3i$ft4 / -fX£*&iiJLT, NEXT/-fX 

tfttB*iiir«**u aj6*ft#i*» i»E«*ffi«ii»r*ofl 

WftH^Jt-*^»T, WIBNEXT/ -fXo^-g-lzliNE 
XT/-f X«ftf---r^O<*ftfiRftt=*"^v»TeaStt* 
14£tijE1-4-:S\ liirEFEXT/ -fXoit^-ntefirE 

FEXTz-f x{isf-r*o»fl:«sai:*^>T£sa 

[0013] ifc, .&os&iET-i4, £<btc, aim^rt-, 
a'fto* - wca« s*i47i/-Aifw 

- * ic J: o TiSit ^ixi> / -f XofigaHftUJRJtES** 
7***«tt***f*iS, afll^lRJi, firEdr^-r'- 
-f 5 >^u£^-c, * ;u* 

ftftt: X t) / -f Xo«»«r*»tfc«riB»f3ef'- * <0 V -7- 

-f X*-fr >-tr;wgCSr*i-* - i: *#|Kt -tS 

o 

[0 0 14] t;t, tXnStWX'lt. *-Sf5iig&(±TC 

m- i sDNisatt-c*"), «»o*-*a«imi±a 

iT CM— I S DNfSjgK^r^LT CM— I SDN1I 
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L, *^aiiADS LfciiS&t^LTAD S Llfti 
[0 0 15] &<o&m'C'ii,-7'-9fb16e>m. * 

=«ea»*^ura«i-*a»oi|i-*afliini3j'f> 

frit § ti Z> / -f X * & ficiSttfcptt £ UHI jE"* * i 

iiflgfimi *>*«jtcav>fioa#-»a«isii*» 

<o fril JWFEXT / ■< X£#tr^SIM#'l±£ft«i: 
HiE-r *ai&*ft»W^t«ttS:E« L/c FEXT/'f 

;o x«ftr--r*-t, «rEfi*r*a«**o ^ 

tC^^^fflO^-SiHt^a^'b NE XT / -r x^ga 
$ fix § *> , irEa*z:*a«««5i* f e x 

T / -f X^Sit Silt* <b , huI5 FEXT/'f 

[0 0 16] ifc, ^^tli, *««l±, *H*a 

«*«weoa«toB-era«4ri:ora«L, mie* 

20 fflJ^iS*— tii^f* 1 f.NEXT/-f X*»f£jt $ tLT 
# 14, ai&WbSU F E X T / Xi^Sfcr - 7* 

* 0*-f t«»»- v » f feiHg&#tt 4r it jEi" 4 fir 

^ffl!l<Oit*-fia«^a^'b FEXT/'f Xjjfeit?^ 
T * 7ti#£-tC t aie^MtSU FEXT/'f Xftftf^- -r 
)V (Omt&mz S^v>TFEXT/-fX^ *tr fi53S»4* 

[0017] *«»wci4, *^ai±> #rsa 

cojft*— Sate&«JJ* f.NEXT/'f X^fSii $ ixt # 

*«oa*-*a«*«3»»<b f e xt / -r x*«ea$fL 

T & fc»#»ciiai6*ftBU FEXT/'f X«ftf — r 

*o^t«iau*^v»-c FEXT/'f x t*trea»4# 
40 *>o-e*>£o 

[0 0 18] JfcO»WT?«, ZblZ. 

Ha^'bfrii$n4/'f X^r^iULT, NEXT/-fX 
T-ab4*N ^l-HiFEXTZ-fXT-iJA^Witl. 

Bfm*t-*o'v»T, DirENEXT/'f Xoli-ft-Ufe, Mr 
EFEXT/-f X<0^(Ci, IffiFEXT/'fXift 

-r 4 i t % # ® t -r a <> w r* i, o 

[o o i 9]. itz, 'k<r>&WX'\±, r-9%:m<nv&, * 
50 -sei*!S«r^LTaffi-r4«i5:<o#-£afl^a^t> 
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MSaStL* FEXT^ X**trf£i£»#te*fka»:: 
WiEi-i aioWt»0*fb«ft SrfiEtt l/:FEXT/^ 

[0 0 2 0] ifc, #:<DfMJ-e(i* **1H±, #~*a 
«BW-C«i. if- «IE*-*fr«»*:Ji«*» 

^S*ffl^r-'-^^T*9, «E»«o»*-*a««* 

*<bFEXT/^ X**fS£ £ ixaJWIWTMi. -r - *<g{f 
iff^fc*^, «)fe*ft»i:FEXTy>fX«j8tf-r 
n^lHMMkl^o^T F EXTy^f X *#trfSaSIM# 

«it«IH-e<oa«fcOBt?WHS:i:oTa«L, Buffi* 

9**mMUib*bmm^±*). «riaii*iBoa^-*a« 

SS«tf> <b F E X T / ^ X^ftit $ & JtH M "Cli, T"* * 
*«*firo aJS*Yfc»UFEXT/>fX«ax 
-y;vo^fc«»Ul6cfv^-C F E X T J << Xt^trfKS 

[0022] ifc. #tf>»wctt. stu, *-«a« 

-fX*ttm LT, FEXTV-fX 

(±. «rBB»ffiflBf»^«Bfa*u*-^v*-c. ttrlSFEX 
T -/ >f Xo^UiimrfEFEXTX >fXgaf-^«0 

[0 0 2 3 ] 

x. & fl o #~ SattX A li# Zl * 4h L Bt^tJ <r> 

*ZiMt*^TCM- I SDNa^t^ft -9 t<Ot 
U C ill: J: 19 f ^ X^4i <b^^lOfW v ^ ^ 

a^e * x d s Laft^co i ot^^ads lm 

[0 0 2 4 ] HI *awi:#4f>f v^^Mfi^S 



(6) ftffiW- 1 1 - 3 5 5 1 8 3 

10 

U*v>t\ 1 1I±TCM-I SDNIffl^ADSLIfi 
«£*WJW«M-£**J5 (COrCentral Office) , 12 
(iT CM— I SDNHIiffl tztiXDT CM- I SDN 
f£J£ft, 1 3 It AD S La«SrtT "9 fc*OAD S L fo£ 
1 4 (iAD S LfciSS&l 3 £frLi&<OAD S L** 

OADS LSS*1ffl^a (ATU-R;ADSL Transce 
iver Unit, Remote Terminal end) , 1 Sfi+ffcJUl 1 
|*K*AD S LIfi *mm-th AD S L^ffl^S (ATU 
70 — C ; ADSL Transceiver Unit, Central Office en 
d) , 1 6liTCM- rSDNf£i£8&l 2 Sr^Uife^T 
CM- I SDN5g*ffii]^g (BlTK-e-r) hTCM-IS 
DNIIf^tf^If^fA^TCM-I SDNS*1 
M(TCM- I SDN NT 1 K i 7 1 1 r*l 

tTCM- I SDNIfii«»nTCM- ISDN^ 
liKTCM-ISDN LT). 18liTCM-IS 
DNmilKTCM- ISDN L T) 1 7 tADSL 

mwmm. (atu-o i 5 fc«owt?*ft*-*ioa«o 
20 >hn-7i8i±, ia 1 iZT^-tm^tm^y), tcm- 

ISDNiliKTCM-ISDN LT)17. tL 

< tiAD s Lm^mm (atu-o 1 srtntstt^x 

[0 0 2 5] 4io\ ^*S#f<7)^:C:^T^^L^J:^ 
tc, ADSLS*ffl^g (ATU-R) 1 4 
^Kti. H 1 iiT^i-J: l^ZlUfgl <h T 
CM- I SDNflgt (TCM-ISDN LT) 1 
7mMft:J:«gL/:TCM- I SDNfeSK 
1 2 &XTf AD S LfeiE&l 3 £^ Liijf LT < 
JO -/-fX* "FEXT^X" tOf-S— fiafi 
glt^^TCM-I SDNS*lgf ( T CM— I S 
DN NT 1) 1 6 U J: OBftUTCM 

-I SDNfriUKl 2d3j:y f ADSLf£SiKl 3 Sr^L 
^fgLT < "NEXT/^fX" fcPf-S 0 
:ni:^L^ ADSL^Igf (ATU-C) 1 5^<b 
SfcSr&tCfdu ADSLS3jCffl^® (ATU-R) 14 

a^iitiii:^^ i s 

DNf£iivX7^AOJBffl!|*HKl SDN LT) 1 7 

40 saff^e^^^ i sDNfEjSvx-fAo»*ii«(i 

SDN NT 1) 1 6^MLt< 4T*y>fXA^FE 
XT/>fXt5r-6o 

[0 0 2 6] H2(i, M^CI^fVv^HiM 

-C*-5)ADSLJS*1ffl«« ( A T U — 
R) 1 4^>a« J E7 : 'A»oS«»iv*L(iSfll»ffltt 
(JBLT. SMMt^io ) <0»flESr«tgfl5U^LT^ 
4o HUJSU^T. 1 4 Hi7tn^yn-t7y>X - A 
/D3>a-^ (Analog Processing And ADC) , 1 4 
2i±9 4 A >>f ^U*f (TEQ) . 14 3I±A* 
50 vy7^/><7 WW<-y 1 4 4 (±J8tf![7 - U i^E 
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11 

ftffi (DFT) , 14 SliffliftftK^ 0>f39>ff 

(FEQ), 146(i3/Xfl/->3^>3-^. 
-y^f > -7, — ij > y ( Constellation encoder and gai 
n seal I ing ) „ 1 4 7 fi Y > 3r — V U > ^ (Tone orde 
ring) , 1 4 8 I±t* > * - 'J - y (De inter leave) > 
1 4 9, 1 5 0 t±r*X^ ^ • 7^7- K^^-n 

U^'/3> (Descram and FEC) , 15 1, 1 5 2 (i-fr 
^ ij y^i;^>^>v<^^y^( C rc), 1 5 3(±S 
a7n/y/^>FD-jl/ (Mux/Sine Control) *C 
& 'i) o 

[0027] ifc, 154 It? 4 J > 4 4 *f 
(TEQ) 1 4 2 C^IFEXT; -f XfflO^ft&ftflt 
t^TEQfflFEX Tf-y^K 1 "5 5 fi * A > 
-fn7>ff (TEQ) 1 4 2 U*tLNEXT J -fXfflO 
ii^*ffit^)TEQfflNEXTT-y;K 1 5 6 
MK>>^7^ff (FEQ) 1 4 5UWLFEXT 
^^fflOiftiftftnFEQfflFEXTf-^ 
1 5 l\$nmkY* ><i *U*f (FEQ) 14 5tC*t 
LNEXT/^fXffl OftftfcjSflt-t ^FEQfflNEXT 

[0 0 2 8] --T% :il^T-7 , iH5 4-15 7 
AD S Lii«SrS&*^ffiro hw-->^»!IB«f 
7 >fXo#ttiADSL3|*I^l (ATU- 
R) 14lPJJ-£\ T CM- I S DNilffU £tt& 7*- 
±0, TOURHflL-r, FEXTVd'Xffl, NEXT/ 
"f Xfl9»J*U, >>f ri^-f **f (TEQ) 14 

2, iSKftK^^-fn^^ff (FEQ) 1 4 5 UUs^T 
afiS^tlS: A^tT. F E X T y -f X\ NEXT/^>' 

[0029] 'k\mft*mm-tz>o ii\ ttnu-, c<o 

ift^SlOADSL^lii (ATU-R) 14 
• A/Dn w?-* i 4 l^S«ffi(cWLLPFSr^tt. 
BKSSftU »V^T^>fAK^>^7>ff (TEQ) 

1 4 2 ^lirBtrWotefftM^ff^o 

[0030] ^oBtwaisfcoac^ftftLja^sii 

£-r- * (i % A* v 'J 7V^7l/^y 77 1 4 3 ^ 

*U WftV-U-xSaMS (DFT) 14 4«7-'J 
J^cftSit, i$ftW>^9^ff (FEQ) 145 

[003 1] tLX, ^>XfU-ya>x>n-^. 
y>f >/146i:± *9 Constellation^-*-^ 

> 1 4 9tFEC^fX^ v^T^H&SU if^Cio 
Tii, f^f > ^ - 'J - 1 4 8 t^ittf X ^ 7 / ^ 
. 7^-Kx7-3l/^y 3 /l 5 OtFEC^f^ 



(7) V&ffiW- 1 1 -3 5 5 1 8 3 

12 

^ 7 > r;u£L3i U %<n'ik, *r*i 9 } ) v ? ] ) V> V> v 

>^>fu-il/ (Mux/Sine Control) 1 5 3 U J: <9 x 

[0 0 3 2 ] *ORI, (CO) 1 1-Cii. 

>Fo-7l8^TCM-I S DNJSfflJSIS (T CM- 
IS DN LT) 17t, ADSLmflgt ( A T U — 
C) 1 5 t<D{^m<0?^ ^ > r<n\sim$: toX^^&V) 
X\ ADSLS*ISt (ATU-R) 14**, NEX 
10 TSjXt, FEXT J <iX<D5%*£?>( I >^*EKT* 

[0 0 3 3 ] oil), A D S L »*ffi{61: ( A T U — 
R) 14f±, TCM- I SDN1B t ADSLiHB £ <0 
PJJWK.fc»K Tft^^f^m^o-C^TCM-I 
S DNf£3li& 1 2±SrT*-^**±oTv^fllf5eB#Wora 
ti, ADSLfs&lf&l 3 *^LS«1-&£«t*- 

^\ HiW^^ >m*otv^TCM- I s 
D N fKSft 1 2 ± £ t* - * oT^4 Bf M W I ± 
20 ADS LfS£Kl 3 £ ^ L £{f i~ & Sff -r - ^ U F E 
X T J 4 Xi?Zfc%L-t h^h teWMX % & o 
[0 0 3 4] Z<Dtz#>. **JfSOJKlBlO*fi*-Ci±. 
HAK^^>^7^f (TEQ) 14 2^^^! 
iK»K* 0^ 7 ^f (FEQ) 14 5(i, TCM- 
I SDNglBl 2±ir*--9&±2>m%fcWl<omit. 
NEXTV>fXi%4t4tOtU, -tix-Fix, TE 
QfflNEXTr-7^15 5, FEQfflNEXTr-7' 
;H 5 7<Offt«ftt««Lt, l«m«tt&&v*t±jaft 

50 [0 0 3 5] — T CM— I SDNfcjiB&l 2±*t* 

(TEQ) 142^i:c;MtKy^/07^f 
(FEQ) 14 5li, FEXTy>fXifMt*tOt 
LT, -5-ix-PiX, TEQfflFEXTr-r;H54, F 
EQfflFEXTf-T'iH 5 6 0*SKfc«»*ttffl LT, 
^B««** v W±««fta*-CF EXT^ XSr^-Oe 

[0 0 3 6] H 3 (a) - (d) C HAK^O^f 
(TEQ) 1 4 2 & <£ CfSffift K>-f>^3^ 
40 >ff (FEQ) 14 5t, NEXT^^XtFEXTy 

[0 0 3 7] 113 (a) ii, TCM— I S DNfSt2l8& 1 
2±^e^^ix^)7 : '-^c0i;fLiT*^LTib^, COT C 
M- I SDNj*fli, 4 0 0Hz^l@ii: LT, ± 
1} (Upst ream) t.^ "T* 0 (Downstream) <h ^ 0 i§ C 

[0 0 3 8] EI 3 (b) AD S LfriSKl 3 
ADSL5g*1ffl^g (ATU-R) 1 4 ^ftSix* J 
50 4 X%mLtzi><OX\ TCM- I SDNfriHS&l 2±£ 
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fSiMSiiir'— *£>±*9 (Upstream) , T <9 (Downstre 
am) ClBJiLT, NEXT/^fX, F E X T / X^Hjfl 

[0039] EI 3 (c) ii, ^AKy-fW^-f^f 
CTEQ) 1 4 2.te£ZfmW8$LV* 4 >4 ^yji? 
(FEQ) 14 5T\ NEXT/^Xfet^FEXTy 

1 * ^ * l^&^ot\ giu^-t <£ 

n\Z^ TCM- I SDNfriiK 1 2±^gi^n^f- 
?# ? ±f9 (Upstream) , T "9 (Downstream) t-9J«9W*> 
oT. NEXTy-fXtFEXTy^Xt^XIUHt: 
L, y>fX<OiI«fcit N -€-c0JStc, ^o/wA,J|X* 

77XIT, Stg*ri*J|XH€i"& f "mBtH^T&^c t 

[0040] H3 (d) (i, 3^>fAK^>f>>f37>ff 
(TEQ) 1 4 2sJ3*WB&&K*^>^37*^ 
(FEQ) 14 5I:J3^T, NEXT/>fXkFEXT 

^HNEXTr-/iH 5 5, 1 5 7, FEXTr- 
•7^H 5 4, 1 5 6 t Sr«J5*x.Tffi&h U-->^L 

EQ142. FEQ 1 4 5*UNEXTf-7>l 5 
5, 157. FEXTr-^H 5 4, 15 6* f *^<^ 
T\ NEXT^X^M, TEQ142, FEQ 
1 4 5^WMEXTf-^ 1 5 5, 1 5 7 CJ: *) 
KMifcJlJOfcS^&OUttL, FEXT/'f XoSpU 
ti, TEQ142. FEQ145 ftLfllFEXTf- 
^1 5 4, 1 5 6 \Z X »9KM*4:J|X*S^So 
[0 0 4 1 ] Z<Dtz#>. :^|3 (d) tl*>7K-tJ:o 
C, 'f XoJL SE»coa-9 NEXT/-T XfcF 

EXTy>fXt4«iD»)»fe»)»tU»^t, 
no/ -f Xi:S^l/:NEXTr-7'^ 155, 15 
7. FEXT7-r^l 5 4, 1 56 O^Ff t^SfcU <fc 

FEXT^X, NEXT7 >f Xtl*tLSU*U®j£ 
*ffc7Wt. 8U*t::»£*#J|X:£S^Tv*SOT% NEX 
T^-fX, FEXTV -f XglKUJLtUf. ^o^ARS 

tc&'K 113 (c) <0»£i:**»K aWFlBT?JR3Ki-4 

[0 0 4 2] fiEot, $*J£<7)Bll<7)tVv^^ii 
MlUitUf, HAK>^>^7^f (TEQ) 1 
4 2 io J: L^StSS: Y^^s-i^^^*? (FEQ) 145 
O-tn-PilUov^T. FEXT7 ^ X, NEXTZ-fX 
ffl<7)x->OH 5 4 - 1 5 7 SrglJ^UKttT. FEXT 
y^X. NEXT; >f X|:£i:T*ftftSS:ffi«t4J: 
ota^Ot*. TEQ142i3j:^FEQ145C0H/ 
-->^Ffl-Cii, FEXT^X, NEXT7>fXf 



(8) EfBHT 1 1 - 3 5 5 1 8 3 

14 

*hZ>ZbffX&h£lkkZ^ AD S LjH§<7)R*(i\ F E X 
T/'fX, NEXT / ^XSr^a^BU«i-&-i:7i ? T^ 

[0 0 4 3 ] -E-OfS*. #fl^BSU U-fctU*. S/ 
Nit£ft#~C#, i?-»£a3g* f T*«»K ADSL& 

[0044] ttz^ *ni&o&mixi±, fy&m tc 
/o o) 1 lcomn^y w-? 1 s^tcm-i sdn§ 

\%mW (TCM- I SDN LT) 17<h, ADSLg 

ffl^a (atu-c) 1 5 tomx^ i >r<o 

mfllit&XdlzLtzfztb, ADSLS*1U^B (AT 
U-R) (i, NEXT7 -fXjo i^FEXT; >f X<7)% 
>f S >^«r*»L* < tt, NEXTt-7>15 
5, 157k, FEXTf-7';H 5 4, 1 5 6 ^8 

»9 #*. xam-t Z> C t U 4 £ o 
[0 0 4 5] fcis, *H*fico®]ffi 1 "Cii, ±5E<0 J: ? 
*»WSrAD S LS^ffl^S (ATU-R) 1 4 d 
20 &mLxmmLtzi>\ *®B*ADSLJBfl|§S1I (AT 
U-C) 1 SClffllt, ADSLgfflSl ( A T U — 
C) 1 5OTEQ^FEQC0iS!£^ft»O^*5>u, -tti 
nNEXTZ-fXfflONEXTr-^t, FEXT 
y -f XfflcoFEXT-r-^t«:R(t. V-fXc^M 

lfc^»o -1<7>»£\ ADSLllgt (ATU-C) 1 
5*^S-&:ti:4:-5)0-C, ADSLMlif (AT 
U-R) 1 4*^Afc»^t(i«kft«), iS*— Mfll 
Mt^^ I SDNf£jSvXxA<?>«1B««(I SDN 
30 LT)1 7 1 1 < ^ / X^N E X T / ^ 

XfcfclK 3S#d*iI«g«i:&& I SDNfijlyXf 

ISDN NT 1 ) 1 6 2S§ffiLT < 
iy^XCTEXTMX^^o 
[0 0 4 6] itz, #*SfcO®£( 1 "Cli, ±£E<7> J: o 
^ (CO) 1 l<nmmzi> hn-7l 8t6 ? TC 

M- I SDN««fcADSL««fcOPfl-efSSS* Y 5 > 

Bl<bi\ [W|^^>hn-^18 £*< LT. WiH&IHT? 
WimZthb^Xo i:Lttftv» 0 

40 10 0 4 7] ffilx.(f> +*Jg (CO) 

S>^a»ffi (taTF^-fo ) SfSr&tt. NEXT^X 
iSiVFEXTy -fXo^^-f ^ ti^^TC 
M— I SDNI1SS (TCM— I SDN LT) 17 
frhntzTCM- I SDNgiig&l 2 HLfcTCM- 
I SDNiIflOT-*-^co±l9T^O^]»9#t>») $ 4 \ y 
7%, ADSLStflgf (ATU-R) 14 1^71^11- 
4i9i:Ltt^U Sfc. ADSL5g*ffl^4 (A 
TU-R) 1 4* f Wx.(fBProposed ANNEX C of G-dmt, 
ADSL unde r TCM— ISDN noise env i ronmen 

50 XM NEC, ITU-TSG15 Q4 D. 1 56 (WP1 /1 5) Geneva, 9-20 F 
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ebruary 1998 ^\z£h^&X\ TCM-I S D Nilfif 

ADSLSfJigf (ATU-R) 1 4 iZ / >f X^ffi*lJ 
Bf[US& (13**-*% ) H^HJi^NE 
XT/^XioJ^FEXT/^X^f&aiLT, -?-*nbO 

[0048] Z.<Dln iz-ttiii^ (CO) 11 X 

T CM— I S DNIfitAD S L Min t <DmXT- 9 <D 
±t)T*)<DmVHth&<ri>, NEXT/4 X&HV* 
FEXTy^XC^n^t^lit*^ 10 
ADSL»*ffllfS« (ATU-R) 1 4 WW*. IfBProp 
osed ANNEX C of G.dmt, ADSL under T CM— I S 
DN noise environment^ NEC, ITU-T SG15 Q4 D. 15 
6(WP1/15) Geneva, 9-20 February 1998 ^U^&^ftT* 
TCM-I SDN««t::j3li&7*-*O±0T , )O*>f 
5 >y*Um,Ltzty, ADSLJI*1B«« ( A T U — 
R) 1 Si:;>fX»ffliB (81^*1% ) *t»ttfc» 
£-KHi*oTti, (CO) 1 IK, |fci:p«K|3 

> b n - ^ 1 8 *SD* *9 ^ -Y ^ > ^a*n» (H^ 

o^«uflrf>afcA*iDx.^ - * < -tot iltffl it, 

ADSLS*W^e^ac^/fttr% NEXT^-fX-e* 
*^>vMiFEXT/ -f XT-*^^*E»LT, N 
EXTf-7>^ FEXT-r-r^t*«)l9#x.Tffi 

[0 0 4 9] 2. $PCi^f^y 

H 4 (i U«4 -f >f v * >ua«««0*tt<O^JK 
2t*-6ADSLS*lB81 (ATU-R) 1 4 
^A*o*«»fcv>U*S«IMItt (JEIT, 30 

5 8(iTCM- I SDNiltiUiitt^feiSVlx-A^-e 
^#>/*? S >^ftiotv^7 1/ 
-A V - Y 9 — y Y l/-->^;^->f(Ogrgf 
-^^NEXT7U\ FEXT/ * XU J: &f£iti|t1t 

T CM— I SDNTa?y^X+t>"b^8T-*4 0 40 
l 9. dO**OJg]R2<7)*fll*-CC±, *ifc*5JBJK 1 
I^WtL, TCM-ISDNT*y>fX*t>-t;H|S 
1 5 8* ff itin?it/wC t Sr#»i:-t* t>co-e*-&o 
[0 0 5 0] H5ii, SMJS2(7)TCM- I SDN 
Ti$^X*-v>-fc^gr>l 5 8<OBai*StO-WS:S 
LfctOt*^ HUi3^-t\ 158a(i«JtS. 15 
8biiFIR (WRK>f >/*;u*l£«0 15 
8 c 1 5 8 d(i7 * ^^ftifcJWR, 1 

5 8 etiTCM- I SDN71/-A7 - K^*->f£H 

SW 1 - S W3 (i-Hi-PtiX'f -y?-e*>*o ifc* 50 



*RfH¥ 1 1 - 3 5 5 1 8 3 

16 

158fi±, NEXT/ -fXfcJiLKF EXT / 4 X^tiv 
?nCtttl)TCM- I SDN71/-A7 - Y/*9 — > 

[0 0 5 1 ] fcjfc, F I R7 -f 1 5 8 b UiStt*. 
h(k,n) k=l-M(i, FIR7^;u^l58b07<;v 
*^t5rC*lK NEXT/-f 7Cffl<h, FEXTv'-fXffl 

±s eli. f^Sff-^T^h di±, BE*U<7>TCM- I SD 
N7P-A7- K'^-^T^k jutt^x h 

[0 0 5 2] *U»f*«rttWi--6o ADSL5* 
(ATU-R) 1 4i3«tO f ADSLJg1H«« (A 
TU-C) 15^ TCM- I S DNSff U£lt&±*) 
(Upst ream) £ T *) (Downst ream) <D 9 4 $ > V £ fgjft 

hn-7l 8j!) ? TCM- I SDN MiW <h ADS 
La«tc0Pfl-C±0Tl5O|g|l8S:flX-=>Tv^xlir, ^OfFI 
MizX <9TCM- I SDNaftKJ3(t^±>9T*)0^^ 

v*iv>*£"l-(d\ ^fJx.li\ BProposed ANNEX C of G.dm 
t, ADSL under T CM- I S D Nnoise envi ronmen 
tM NEC, ITU-T SG15 Q4 D. 156(WP1/15) Geneva, 9-20 
February 1998 &l~£Z>Jjfer\ TCM-I SDNO? 
^/^EIt^:i:«^o c:nt:J:»9, ADS 
LJB*fl|g« (ATU-R) 1 4&XZfADSLmWim 
B (ATU-C) 1 51*. TCM- I SDNiM IZ&lf 
&±<9 (Upstream) <hT*9 (Downstream) Sf(7)71/-A 

[0 0 5 3] tfz, ;<071/-A7-FU -^t?u, f 

V — Kt^^NEXT^'f XJo J: LKF EXT/^f X-f-ii 
^ti<OTi$/ 4 XofEitMSfe*:**!)^^ -^HJSOS 
2 COT CM- I SDNTSM * X*-v >-t;ugr>l 5 8 
"Cii, ADSLI«* f fffotL"Cv»i^Bi:, TCM-I 

y ^Xco<^^A^^nrv^tfc®r% zco^mzmttz 

T*>^ ^XofeJt^^^*^^o 

[0 0 5 4] o£»K lOTCM-ISDNf^y^fX 
^■V>"t^ffil 5 8T-(i. i-f> TCM- I SDN71/ 
-A 7- K'<*->!El£ffln 5 8 f frhffljilf (0, 
1, 0, 0, 0, 0, 0, 1) /^->f^ibt^TC 
M- I SDNiiM^^tt^*7U-A7- K'**->fT?iJ 
dfctt^BLT, ^A<T)V ^ )V9%mrnh\Z^^ F 
IR7^i^l 5 8bC^tt^)o Cco^Fdli, SW 
1 - SWSi-^T^OFFttJRU** ^ht^o 

[0 0 5 5] -XtC, SW2S:B!i:T, C c7) F I R 7 -f )V 
9 1 5 8 b<7) ft NEXTy^X, FEXT/ 
'f Xgl|>?rU«|tSl 5 8 aUi£*K TCM-I SDNii 
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fHi~&lt&-7 Ktf>f£j£ORI, ADS Lfciift 

1 3«r^LADSLJB*«eil (ATU-R) 14i:| 
»K*Sfi«tX*U (n) fcL-C{£i£StLT<*T* 
/ >f XjS>e>_tfEF IR7{j^l58 bOtti;fcf£»*« 

[0 0 5 6 ] SW3, SWl^^UT, 

ttitltf?iJe**^ii^«l 5 8 cl-tTCM- I SDN 

^(7)7 * ;u*fl*$tfr9ijh' £*46£o h' =h+,u ■ e 
* d 

[ 0 0 5 7] dOjftffcH J: 9. FIR7U^158b* 
o£ 7 ? ^gtff ?'J h i± , >k<nv4 )v* %min h * 
UlESrSti&wtUfclK NEXT^>fXj3j:VFEX 
T7 -fX^Hfiio^f; >f XofSSMftUfioX J:^ 

a©**HttS^4«U«l9iSL'r, FIR7^^15 

*K ADSLiifl* f RIS&&tLS*tU, #7^;W^^&1f 
?iJh£NEXT/^ X ±3 «t l>* F E X T J 4 X-tft-ftKO 
:of*y >f Xof£jSHSr*^i-ttizJR*$-^Ti3 < 0 
[0 0 5 8] fit, ADSLfeiiA f BHi&Sixfc»^ 
td\ T CM— I SDNlft:iVT7 

>^Ui3V*TO* x SW3, SW 
UStl, SW2 0^*PBi:T^ AD S Lii«**BB*& 

TCM-ISDN71/-A7-K : F^^->V/ 
U * 1 5 8 f tftsftU it1ttW«:*««*A*U (n) 

4: LTAJt^AD S L J: ? Hi" 

[0 0 5 9] C<7)<t -? iifili: «fc 0, TCM-ISDN 

tc<t *9 & F E X T J 4 X J3 <fc t>* N E X T J 4 Xo 

[0 0 6 0] £<0 <fc n &#k3££. FEXT/-fX,NE 
XT7-T X-ttL-ftLl-JbtlELTffv^ 

&*>f ^ >y\z&*>itx. ADS L-§:ffi{g-^^l^ 
T CM— I SDNIf^7l/-A7- KiS«R#<7>T3* 
/ <f X*)J$#*|fc*1-£ J: o Ctio 
[0 0 6 1 ] $EoT, #*JfcOB8g2 Uiixtf, T CM 

Sft***f»?>^^— TCM-I SDNIffli:^t7 

EXT/i'X^EXT^ X-5-ix-PitliitlE U:7l/ 
- KT^y 'f Xi^rt >-t)iirZ> ZtiiZX *K C 



(10) WIS^F 1 1 - 3 5 5 1 8 3 

78 

[0 0 6 2 ] -t<0tt*. T CM— I SDNjIff ll&^T 

»K l«S^]8l<0»^J: i) S/NJt*Bfc#-C#4 
i9-«^**()T«f4wfc7j*-e*, ADSL 
U-b TOM BE«I*:# If i" Ci^^t* 

[0 0 6 3 ] 4- ±5. COHife05K3g2--eii, TCM-I 
10 SDNiHf U£tt&7 u-AV- hv^^->«rflJfflL 
-€-07 K/N°^->7& s f£S$ix^RI, 7 1/ 

*%W-efi^tLtz|g?>i', TCM-iSDNiiic 

[0 0 6 4] IlifcOSSU. *ffeWtw^^>T*>f v 

[0 0 6 5] @6li, $»Wi:gSf >f v ^^iUggit 
20 ^*aSOBS3-r-*SADSL»*1H^« ( A T U — 
R) 1 4(7)$iff^«ttI^Uf Ltv^ 0 
i:fti^i:, **<0JgJB3OADS L»*flB«« (A 
TU-R) 1 4 0§«3fcti. H 2 ^-*-*Jfe<0JBS 1 <0A 
DSLJB*1HSfll (ATU-R) 14^f*0|S* 
t)TEQfflNEXTf-^155> iSi^FEQfflN 
EXTt-7'iH5 7^tLT, TEQSFE XTt- 
7^H 5 4 X <£ TfF EQfflFEXTr- 1 5 6<7) 
friz X 19 TEQ 1 4 2 i3 t^FEQ 1 4 t^tififlMftSrJt 

30 [0 0 6 6] d^T% ZiXhcOF E XTr-7'iH 5 
4, 15 6i:ii, AD S LMiE$:#atf>Z>ti!<7) h U — ~> 
ymWl^lZ&\,*X, ADSL5g*ffl^a (ATU-R) 
141UT\ TCM- I SDNii«U*3tt^>T'-^OT») 
(Downstream) UHffl LTF E XT y X^fsjlSii* 
FEXT«BHt?0^^>f K> >>f n^-fHf (TEQ) 
1 4 2. Hjfi&K^ >^f ^ =? 4 *f (FEQ) 
v^TaEE^tSr^ltT h V-^> ^?:1f^v\ F E XT 
y < X**trfi6»»»ttS:«auiiiE-r**ft«»* f » 

40 [0 0 6 7] C<0**0»»3 0!|f»«i^(?5ftft 

[0 0 6 8] ***fe<0©jR3O^:ffi^-C(±. MAK> 
>f>>f37>ff (TEQ) 1 4 2,J3J:^Sifeft K^^f 
>>f37>ff (FEQ) 1 4 5(i. TCM-I SDNfi 
1 2±^f-^TOFE XT^FB^OP^Ii, ^-fA 
Y*4>4u*7<{if (TEQ) 1 4 2 .is J: VJHjfett K 
M>^7^ff (FEQ) 145 (i, FEXT7YX 
F^niOtLt, filflU TEQfflFEXTf 
-7'iH54, FEQfflFEXTr-X^156^ft 
50 ^^5:ttfflLT, #B*«**tM4Jaifiaa«-eFEX 
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t j 4 x * & tsmmm^ * «a utt je-t h o 

[0 0 6 9] — T CM— I SDNfgJUg&l 2±£-r 
-**_L*K NEXTy<X^H4t4NEXT«BO 
MT*<>, -f-ix-Pft. TEQfflFEXTf-7>154, 
FEQffiFEXTr-7>15 6 O^ft^ScSrffiffl L 

[0 0 7 0 ] 0 *liiSOJF^3 tCt-S^-r^ft 

Wix«lA(±, FEXTKBW<O^T? H/-->^L/:*i 
ifc<0®® 3 O^^tCiott^ F E XTiriOf- 

FEXTfflr B UNEXTim^lltTEQ, FEQO 

OFEXTfflW^T'-^fSiiOtf y b V- K flrtiiRC 
t±, FEXTWM^^^hV-->^Lfc*ltatO?F^ 
3 0*#lC±5tt*NEXTKBW^T'-^fg3aiObry bV 
-b, ffiixSlDtt, iae^co^oUFEXTJWWiiNEX 
T^rBl^SLrTEQ, FEQO^Scx-r^«r«j*9« 
x.&*4< h U-->^L7t»'&ONE XTfflHOf- 

[0 0 7 1 ] Ztnmfrbtofr&XnK, FEXT»1P B 1<D 
t-*- * f^l-cii, Uf ixftB tc^1-fi£*o <t^:FEXT 
JBBtNEXTHBilLTTEQ, FEQ^Mf- 
•7^££J^«x.£*4< b W-->XL^±§^UJt^ 
|lfWAt:ftFEXTiri^^t b U-->^Lfc» 

[0 0 7 2] «lixi±NEXT)WWI<7)«^0*:§v^NEX 
T y * X [z X h b V - - > ?m n <7>^?&<7) If t, o § **f£ 

^T*$>^o — FEXTSII^ y >f Xco«*3&*/hS 
^tzib b V-->^JtBMO(f <bo***^4 <{5iig#1iU 

fc**oT\ «K-»Ui±, FEXTfflBOf-^fgSI^ 
FEXTSJBWt b U-->^L7tr*^#14^J:v^ 
fc 19, C <n%m <DHm 3 -C(±, FEXTBBTO 

[0 0 7 3] 413. NE XTEHT'li, WixSftC, DU 
m-fl 1 WtUftCli, FEXTfflWcO^-Ch 
>^Lfc***O«ffi3<0»^-C<>. ^*<7)J:otcFE 
XTJBIWi:NEXT»J|lfl*fflLTTEQ, FEQOit 

4. r'-^f£3l<Otr y b V- Mi-tixCifgefc^v^C 

t *t>*& 0 

[0 0 7 4] HI8U. FEXT)BM-CJRlKLfc#aS:N 
EXTWHU»fflLT*>fcr*»4JSL *f&± L 4 v ^ t 
i^Ltv^o comsc^ti^;, FEXT^X 

<nH<n b U-->^-C<>. FEXTy^f XtNEXTV 
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<X4:S:SJt)fxthV-->'^Lfca^ft, NEX 

tcW+^NEXTEPflcof'-^fSjSsOlf -y h U - K0« 

[0 0 7 5] CO.M 4«ffi*<b. ^OHtSO?BS3T* 
fi, C(7)FEXT;^fXt:j:ni'-->^lti(Hl 
fcffifttFEXTM NEXTJWH^ft^ftKjWt* 

[0 0 7 6] fct, **SOlS3<Ofr/^^Ii 
70 MtUmt HAK^^f>^37^f (TEQ) 1 
4 2 £ i; LKJ§?£3& K p< * >>f=r^^-*f (FEQ) 145 
O-tft-fixtCov^T, FEXT^X(0r-^U5 
4 , 1 5 6 SrRltT\ F E X T J -f Xo^tift bU - 
- > ^Lfc»ft«at«St4 J: ^ I: Lfc^)t, TEQ 
1 4 2*3<fca f FEQ 1 4 5<7) b > ^*BW"Cii, F 

E X T / >f XCM^f ftfWf^M J: 0 *>@B# 
M £ Z> ADS LM«OP£(}, 

itfCFEXTy^fXcUgS^- b<0^ft£#£*i;fj 

20 tt^T***). ADS L#e*l^- ht?oa«IE)tS:# 

If -t t "? £ ht^iZ^ -fr - fcf * flit -COfciS ^ - 

[0077] Sfc, ^%m<r>itmz u <ux(*\ next 

fflmo-^-^fsiiU, FEXTllBi: h L--->^L^ 
«»^rffifflLTi, NEXT«IHUhW-->^Lfc« 

[0 0 7 8] ifc, **ttOJK]B3-e{±. 4>*^ (C 
'30 O) 1 l(7)|slin>hn-7l 8^TCM-I SDNS 
iffl-Sfi (T CM— ISDN LT) 1 ADSLg 
igf (ATU-C) 1 5 i:OflBt\ fciS^ >f 5 > 
|WJfl8^i:^<J: ^ K Ltztztb, ADSLS*fgi (AT 
U-R) (±, NEXTy>fXi5J:^FEXT/>fXo?| 
4^^^>^^tai^<tfc, FEXTr-r;H5 
4, 1 5 6 SrT^-r -f ru-T^C: tA*pTfigti^ 0 

[0 0 7 9] 4*3, **tt<^JBS3T-ii, l^io 
*5I?8*ADSL**IS1 (ATU-R) 14C 
SfflLT^L^^ ^^ADSL^fgl (AT 
40 U-C) 15t:affllt, ADSL^f (ATU- 
C) 1 5(0TEQ^FEQO)iJ£#fkSOfc6i:, FE 
XTfflBBU b ^--V^-rSFEXT-r-r^iKit. 
r'"-^f£ii«pU(i, NEXT, FEXT«Btti:FE 
XTf-^ftffl?«J;?{:Ut^^ 0 c:co» 
ADSLiKt (ATU-C) 1 5*^^^^fc 
il4^0T% ADSLi^fiKt (ATU-R) 14* 
<b*fc»^i:(iaSt4«). i5*-SiIft^at4^> I S 
DNfiiiyXTAOgiglCl SDNLT) 1 7 **JS« 
U<4T*V>fX^NEXTy<Xt4i), 

so mm^wt^h i sDNf5^ivxxAcosi*^e(i s 
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DN NT 1) 1 6«IIlt<^ : F»^X^FEX 

[0 0 8 0] itz. #*tt^J&3"eii, ±j£OJ:-9 

(CO) 1 l<7)|S|»In> hn-7l8^TC 
M- I SDN««iADSL««£OPA-C{5jS*'f 5 > 

(±. TCM-I SDNUiiNEXTy^XEB, FE 

F E X TlK^f'- -fft J:^:L^:t 

[0 0 8 2] :<7)IftOi|4iOfV v * 

^i§fB««TI±, TCM-I SDNfrSH&l 2±£-r- 
^^T*9 (Downstream) . FEXTy^fX^4f^F 

EXTWH^ii/^x^tiSit^f-^sfi^i 20 

fn^CU T CM- I S D NfiJSB 1 2 ±4 f - ^ 
*) (upst ream) , NEXT/ -f X**5S£i" h N E X 

-7 #-*m«<7> tr > # > ess u j: Y) r- * mm-f h^t 

[0 0 8 3] oflK C^i&Of^SUcOT^ v * >HI 
«^g^$ff ^r^(i, TCM- I SDNOFEXTifl 
UPIMLTT'-^S«0^*fi 1 ii/\ TEQ 14 2, F 
E Q 1 4 5 0*JE*f to FV»-> ^(i, HifcOB® 3 

i/-->^S:3(To«^llFEXTf-^ 1 
5 4, 1 5 6 (Dfrb-fZ>o 

[0 0 8 4] 09 (d) (C, :olfi(0li4OHA 
K^>f >>f37>ff (TEQ) 1 4 2 ,J3J:tfHrftiSfcK 
^^>-f 37>ff (FEQ) 14 5U£v*T. FEXT 
fflB^-CFEXTf-^U 5 4, 1 5 6 U J: 

^cod9 (a) - (c) <i, [33 (a) - (c) t^Z 
-C£>£C7)T% -t-OttW(i**+&o **0?&]R3 40 

Oif^t FEXTfflrBl^tFEXTr-r^ 15 4, 
1 5 6 IZ X *)&m.Y l/-i>^Ltv^OT\ H9 

(d) fcm»O»**<0*#i:&&o 

[0 0 8 5] B9 (d) t:*tJ:?t:, IO$ft^§g, 
4 0»*, ^-t^m^in FEXTfflB^f, TE 
Q 1 4 2 . FEQ145 -Ht-riXO*e*fl:»<0fi6ft h 
l--->^^To/:FEXTf-^ 1 5 4, 1 5 6 C 
J: IK TEQ142, FEQ145 -tit-Tit** F EXT 

9 (c) CStNEXTy^XjUOTEXT^Xo 50 
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M-C-ft«^Lfc»Sl:(i. *OFEXT«B^ofc 
A,_b* f & i ^ £ ,1 <h < & *K Ife* UjifcH-a C <h ^ 

[0 0 8 6] oi^ ^Jfe^Off^ 4 "Cii. F E X T»3 
Bt^TE Q 1 4 2 , FEQ145 tix^fix^m^ 

-->nffofcFEXTr-/^ 1 5 4, 1 5 6 U J: 

0 FEXTfflW-eo^ai&^fctzJ: O.BRSifcllMfcS* 
Tv^OT% FEXTJHWU«»fc*ffcfiM&UJ: •) , F 
EXT«IB-eo*i)aj6fft(:J: ^ii^W^^t 

[0 0 8 7] ftot, ^C0tftOM4OfVy^^I 

Yy^y^u'y^^f (TEQ) 1 4 2 43-tVJaa»Ky 
0^7^f (FEQ) 1 4 5 0fiifiii:ov^, 
FEXT;^X(Or-7> 1 5 4 , 1 5 6 *R«tt\ F 
E X T J 4 Xo*tffift b 1^-->^*L fctMMfcft 4rtt 
fflt^J:.^ ULfcOT, TEQ142isJ:^FEQ14 
5(0^-->^tU FEXT/>fXi;tai* 

tmz, AD S L««C0R*<±, #UFEXT/ ^XtZj: 

[0 0 8 8] ^IC, wO*tt<^ff^)R4-e<±. TEQ 1 4 
2, FEQ 1 4 StCii, **O?KJR3C0»^traWl. 
FEXTJHHi:: h U-->^LfcMS:tfflLfcFEX 
Tf-^ 1 5 4, 1 5 6 L^Rtttv^iv^*, 
mmmA^it, NEXTffilW<±^-*£«*?r*>i\ 
y-f X<0»»4:#gt-t-*ilZ***4<v^T% FEXTffi 
Nl U hi/ - - > X L 7fc#ftO ^ t+&i:fi«»Htt £ * 

[0 0 8 9] 4rJ3, CO^SfeOff^4 0|siWT'(±, FE 

xTmmtt-r-f'gmn&zft ■? iocu nexti 

FEXTJBWCO^t ilf+ifr'C&lK x-^lt £N 
EXT»B^45)f, FEXTfflB-Cff^ioiat 

[0 0 9 0] fcib\ ±ao*JS^®!Sl-4T-(i, 
y-f X^4-^^ffl<7)*~S®f3^e^TCM- I SDN 
S*1I!^@(TCM- I SDN NT 1 ) 1 6 . T CM — 

1 SDN^l^KTCM- ISDN LT)17^TC 

m-i sDNafg^at l. z F*y>f xt^x?>ix*« 

OfW v ^ ^afl^tt^r x D S LMM^ 1 o-C** 
ADS Lilif 4:^0 AD S LS*Igf (ATU-R) 
14 N ADS L^I^f (ATU-C) 150ADSL 
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■f, T*y -f XSr#x.««o*-*afi*SEfl|(i^-*e 

Tm^if L i/> txfr 4 M > >-^(0*~SiIft ^=}f -7 g 
tt^WTCM-I i < , i 

(i, £-*a«#5fc, *-»a«**nci^t>i9i*, a 

DSL ii'ff iiKWl-O HDSL jlft^ SDSL jl« 4rff 

■9 x d.s l Wfv * *a#8ii-c<>a 

[ 0 0 9 1 ] #u, ±IB**o^J8 1 - 4 u J; 19 Um L 

j8 £ x D S L feisK if?)f-f v 9 £ tf- L -gff 

* *a«*ii*, :«ti4f^/> A>aiR8it*afli' 

«f , ^ v > v'^opjs^a CiwiTifr/^ ;ua 

[0 0 9 2 1 

Sttrt* «c. {55* ?n5NEXT/-fX £ -g-tr{£jttfi§!|#14 

na k 1 jE-r 4 m&m\ t&nmt&ik * %m l^nex 

X T J 4 X 4- tt {KSilM#tt * «a t - MiEi- 4 ai&*ft 
SOJMbfcfcfceii L/cFEXT/^ X«»-r - X;u t 

*w* u«x.> a£.*ft»iiia#-ma«iEiia»<bNE 

XT; *X^{5i*£;h.T££*§£-i;(±NEXTy Xfii 
Sfc-f - "T;u K^v»Tffia&IM#tt*1tjE1- * -7j\ it* 
Zlif»f^ "b F E X T J 4 X^ftit * ttr & 
CliFEXT/-f X^^-r - T)V iz&-?'^ X {55SI&!|t1£ 

iWE-ir&ioKLtztiib. *l£*Wfc»«> hi' - - > V 
Jt^-Cli, FEXTZ-fX, NEXTy X<75§££.{Cj£. 

Lxjrtiz'tuzmmbmtmm.tf, fc&ottk *) <£>e 

B#|^U*&4;:fc7!> s T-#4— 7j\ lf»HI±FEXT^ 
-{ X N N E XT y -f X^rWSilUglJM-t-^. - 1 7J*-C-§ 4„ 

^#y -rx*gitr<>, s/Nit?re!c#T-§, 

£?|^7!FFtf T l9, ADSL#gSU- hT-oaffSEflSr 
[0 0 9 3] *056WCIi, S&U, 

«*wt?oa«t ow-cmiii* t o tit u 
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Ux j5#~fia#SS^ N E X T / < X'7j«{55t S itT 
H ai&*ft»U NEXT^ Xffcftf - - 7* 

i±±4B#i;, jS^~Sa'(3^fi*"bFEXT/ <i X^fS 
51 § itr § fc»fcic (iaiD^ftSU FEXT^-f X«ft 

X n Ltztztb. TiV 5 ^HIII1* { N EXTZ-f Xi5 
i F E X T / <{ X<r)&$L 9 j 5 y >f L 4 < X 

io NEXT/'fXib'ir/FEXTy -f Xoffe^u-en 

[0 0 9 4] ife, ^O^T'ii, S<bU, ^Hfiffis 
HH:i»»LrT*>' Xo«#*Stt4^-f ->*^*-a 

#z:*afi»Eii*»<s>easft4 ; F*>' -f x* 

^HiLT, NEXT/^XT-^>4*\ *4v>(iFEXT 

BE»0««tcWfe3fcA«rtnx.4ik4:<, iBf^y? 
^a«§6ttwata^:ltT% NEXTf-^i:, FEX 
20 T t- - y'lv t *® *) fx.tffflti; t a^smz^io 
[0095] itz. -kcoftWX'iz. j?<bt;, anffiu, 
«»o*zi*a«««iii-eaflisix4 7i — A^-e^* 

- 9 Ci o Tf£it i? ti4 y •< XoeaHftUJRjK $ *4 

%mzx ; j x<T>&m*&tftzm%m < m.7'- 9 <n\s-r 

';*4rft*L, S:flMi-9-*»?>'lrOU7"'J*-*«J|Ci-4J: 

iO ^•f-^A ? f5iI$ix4Fa1(lo^T(±, FEXTy -fX, . 
NEXT/'f x-t-n-f tlicitl& L^^f^-r- ^ cot^/ 

^&eigi^- h-coaaeitiwifi-ck^-c* 

4t*lC +-e^**l*J-COfisai'-h*±tf4C:i: 
[0 0 9 6] t^. -X^mX'lt. ItWfZIIIg 

a<7) -7 *>^at;av>flj(oa#--*a^a* i <=>fsiis 

fl4 F E X T / -Y X«r-S-tfeaS»WttSr«aniijEi-4 
40 OffcftfttlEitLfcFEXTy^X^a^-^iii 
at.*ft»(ija^-M«iS11*»'bNEXT>' 1"X 

**ejt$fLT # fc»*ai/a¥-*a«*itJ4»'b fex 

FEXT^ X«ftT-7*^U»^v»-CfBatt«ftt** 

mizffiE-r2>±7l.zLtz?zi6, ajt£»ifc»OhU--> 
^WCIi, FEXTZ-fXojl^Ctamftft 

75 ? . ft*<07J5*U ifflB#^tc*«34-i:75*T-g4- 
7j, aft^liFEXTy -f X, NE XT y-YXwMy 
X^Kt^: L T v> 4 d» S-T- i> fcmft'&vmAt * HSU 
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i-^*~Sfc£K^^T*/^^*SttTi, S/NJt 

[0097] it, *o«w-c(i, zhiz^ *z*a« 

a*ril««lfr <b F E X T y >f XtffcM S ^ T 
* fc»^i:ii«e.*ffc»i:FEXTy >f Xffiftx-7/u- 
<0*ffc«»U36cfv»T FEXT/^f X*<£trei£«MM* 

v*^a«««rt*FEXT/*Xc9%£*4 S 

^ \ t*- * mtn i:i±fex T%m?- - -?)V<nfrfam L 
[0 0 9 8] ttz, *o5mb-c«\ $?>u, 

*-*a«««*fcfEa3*i4T*> r *x* 

ttffiLT. NEXT^ ^X-C*^>*\ *&^t*FEXT 

BEffo*1tUflirfeatA4rttlx.*ii:*<, 3|f^v^ 
^a«S6«oatA/itt-e. FEXTf-7'i^7^f^f 

[B 1 1 v*^^a«»ii**fltfflsn 

/c -r * v * v X x A OISS* £ ^1-0T'£> & 0 

[0 2] *«WU«Sr'-f y^^a«*«0**OJB 
glt*-&ADSLJ||*i|gi (ATU-R) 1 4 <7)$ 

[EI 3 ] HJfcOJBJg lUi»)TEQi5J:07EQ T*N 
EXT/ ^XtFEXTy>fXtfflIOfx.r«ftH^ 



(14) fl£H¥l 1 - 3 5 5 1 8 3 

2(5 

S2T**-5ADSLJB*fflgl (ATU-R) 14^§ 

m 3* co t* a £ i* 0 ~e * £ o 
[15] mM<vitm2 o^ziT-^y ^x*t>-t^ 

SRI 5 8 0»^ft«ffi<7>— UJ«:^-ri3-C*^o 

[06] ^wufsa-rw v ^;ua«s«^>**ft^ 

g3^^ADSLS*«t (ATU-R) 14«OS 

[0 7] u J:£^-7;i-RK*t1-&f5i£ 

[0 8] FEXT-CJRlRLfc«fttNEXT*Blua 

O 

[09] *ifcOJB£M iZX T E Qio J: £KF E QT\ 

[010] I SDNfciS&fc ADS LfiMt^ 
aKtl^^^tv^f LTI SDNfiSB^ADSL 
f*^Kt;#;L& z F**M -f Xc7)^t?-^^i-0T^^o 

20 [fftOftW] 

1 1 *$kM (CO) . 12 T CM— I S DNfriH 

13 ADSLfcilES. 14 ADSLi^lM 
(ATU-R) , 1 5 ADSLB181 (A T U — 
C) , 16 TCM-I SDN»Si(TCM-I 
SDN NT 1 K 17 TCM-ISDNlMgf(T 
CM-ISDN LT), 18 ffln>Fn-7, 1 
42 ^UK^>^37^f (TEQ) , 145 J3 
ifcftK* >f 3-7>f"f (FEQ) , 154 TEQffl 
FEXTf-7>, 155 TE.QfflNEXTr-7' 

50 >K 156 FEQffiFEXTf-7>, 157 FE 
QfflNEXTr-^K 158 TCM-ISDNf* 
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4#Bf)¥l 1 -3 5 5 1 8 3 
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